INTRODUCTION
Ovarian cancer represents the fifth most commonly diagnosed cancer among women in the world, and causes more deaths per year than any other female gynecologic malignancy. 1, 2 There are three forms of epithelial ovarian neoplasm, namely benign, borderline, and malignant. 3 Based on histological type, type mixed mesodermal tumors (carcinosarcoma) and this tumor is highly aggressive, evolves rapidly and almost always presents in advanced stage. 4, 5 Preoperative discrimination of adnexal mass can be made with Risk of Malignancy Index (RMI) or using a malignancy score in our center. [6] [7] [8] Intraoperative diagnosis is conducted through frozen section by evaluating the histological type of the mass. 2, 7, 8 Frozen section is performed by freezing the tissue portion in a cryostat machine and then being stained. 9 Frozen section allows surgeons to decide whether to perform extensive resection or not. 8, 9 However, more accurate diagnosis of histological type and degree is achieved by using paraffin block. 2, 3, 8 Many studies have confirmed the accuracy of frozen section diagnosis for assessment of ovarian neoplasms with acceptable sensitivity (71-97%) and specificity of more than 95%. [10] [11] [12] [13] [14] The limitations of frozen section procedure are mostly for borderline, mucinous and large tumors. Frozen section is most reliable for small serous tumors. 10, 15, 16 Several factors can affect the accuracy of frozen section diagnosis, such as patient characteristics, tumor size, histological type, and the pathologist's experience. 10, 15 Histological typing of ovarian neoplasm followed the International Federation of Gynecology and Obstetrics (FIGO) recommendations. 17 The accuracy of frozen section for ovarian neoplasm has not been reported yet in our hospital, so we would like to evaluate the accuracy of frozen section for ovarian neoplasm in our hospital.
METHODS
A retrospective evaluation was conducted on medical records of patients with ovarian neoplasms who underwent a frozen section laparotomy between the years 2008-2013 at Dr. Cipto Mangunkusumo Hospital. Records with incomplete data on frozen section or paraffin block report were excluded. Criteria for frozen section laparotomy in our facility was based on a Malignancy score of equal to or more than 6. The malignancy score is made up of five parameters; 10% drop in body weight over the last 3 months, ascites, resistive index (RI) less than 0.4 on ultrasound, solid mass on ultrasound, and CA125 level of over 135. Each, if present, gets a score of 2. A score ≥ 6 indicates suspicion for malignancy. 6 For histologic examinations, once tumor is removed, 2-5 tissue samples are taken from parts of the mass that appear irregular. Frozen sections are immediately studied and reported. Paraffin block examinations are conducted according to the standard. Histology reports that were recorded were classified into benign, borderline and malignant. Results of the frozen section were then compared to results from the paraffin block. Paraffin block is more accurate for histological type and grade compared to frozen section. For the purpose of this study, the final histopathological diagnose was assumed to be correct.
Descriptive statistics were obtained and sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) were calculated.
RESULTS
We found a total of 139 records of patients who underwent laparotomy for presumed malignant ovarian neoplasm in the years 2008-2013. In 37 cases, frozen section was not done, and in 11, paraffin block results were not available. Ninety-one cases were analyzed. The mean age was 45.02 ± 10.8, with the youngest being 18 years old and the oldest 65 years old. The final histopathologic report is described in Table 1 .
Final histopathology results showed 11 patients with no malignancy, 14 patients with borderline tumor and 48 patients with cystoadenocarcinoma.
The frozen section results were 14 (15.4%) benign, 14 (15.4%) borderline and 63 (69.3%) malignant. The final histopathologic diagnosis comprised of 11 (12.1%) benign, 13 (14.3%) borderline, and 67 (73.7%) malignant cases. The overall accuracy of frozen section diagnosis was 87.9%, calculated from the total cases correctly diagnosed over the total number of cases. The paraffin result was worse than the frozen section result in 8.7% and better in 3.2% of cases.
The sensitivity, specificity, PPV and NPV were analyzed ( Table 3 ). The sensitivity of frozen section diagnosis is 81.8% for benign, 76.9% for borderline, and 91.0% for malignant. Specificity value for benign, borderline and malignant tumors were 93.8%, 94.8%, and 91.6%, respectively.
The results were later analyzed for area under the ROC curve, which proved that frozen sections are useful in diagnosing malignancies (AUC >0.8).
Indones J 162 Utami et al
Obstet Gynecol
DISCUSSION
Intraoperative frozen section has been used to diagnose ovarian neoplasm for a considerable time.
Intraoperative diagnosis can dictate the extent of surgery; therefore its accuracy is very important. Many studies have confirmed the accuracy of frozen section diagnosis for the assessment of ovarian neoplasms with acceptable sensitivity (71-97%) and specificity of more than 95%. [10] [11] [12] [13] [14] Various studies have shown that the overall accuracy of frozen sections range from 86%-97%. 3, 7 In this study, we found that the overall accuracy of intraoperative frozen section in our facility was adequate, at 87.9%.
The procedure fared well in terms of sensitivity, specificity, PPV and NPV. A meta analysis found that sensitivity of frozen section for benign and ma- This test proved to be great for detecting malignant lesion (AUC 0.9). However, PPV for benign tumors was low at 64.3%, indicating that there was a 1 in 3 possibility that a frozen section diagnosis of benign lesion will return with a borderline or malignant histopathology. In this study, 14.2% (n=2) benign diagnosis from frozen section was found to be borderline and 21.4% (n=3) found to be malignant. This was correlated to the relatively low NPV for malignant diagnosis. On the other hand, over-diagnosis of benign cases as borderline and malignant was 0.9% (n=1) each. This may be due to the low number of benign cases, as predictive values are related to prevalence. It is further precipitated by the fact that frozen sections are generally done when there is preoperative suspicion of malignancy. Until proven, however, the concern for underdiagnosis must be implied in practice and patients with benign frozen section results must be followed up until their final diagnosis is established.
Consistent with other studies, frozen section shows the lowest sensitivity for borderline tumors. [2] [3] [4] In this study, the sensitivity and specificity are 76.9% and 94.8%, respectively. Of 14 borderline frozen section results, three were later diagnosed as malignant, and one as benign. There is a recurring trend for underdiagnosis, which may be attributable to low prevalence of borderline cases. On the other hand overdiagnosis was rare, with one case (9.0%) of benign tumor detected as borderline and malignant each, and one case (7.6%) of borderline tumor detected as malignant.
CONCLUSION
In conclusion, we found that the accuracy of intraoperative frozen section in our facility is adequate to diagnose ovarian neoplasm, and can be used to assist in determining the extent of surgical management. Further research with a larger sample and comparing patient characteristics to the accuracy of frozen section is needed to increase the understanding of factors affecting frozen section accuracy.
